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An attempt bas be~n made to determine if levels; of : 
j .. 
technica_lity can be found for, sci_entific papers by making ( 
1"' 
. ..-: 
' . 
co\lllts of syllables and punctuation. Pro~~ures were developed 
. ~ 
. 
with the idea that they should be mechaniz~b4-e. Studies under-
taken·indicate that 750 words of running text is an adequate 
...... _ 
..• 
' sample for such work. The ratio of commas to total period$ for 
an article shows the most promjse of determining levels of 
. technicality. The number of syllables per 100 · words is shown 
\ ,. 
to be an inadequate m.~~UFe • An ~i tiortal finding is_., that both 
~ 
.syllable and punctuation collllts indicate that the most complex 
~iting, indicative of a higher~technical _level, tends to occur 
near the beginning of articles and that there is a trend toward 
less ·complexity later in the articles. .. 
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. 1.· INTRODUCTJ;pN 
For many years, people have attempted to,develop some objective 
method of determining style levels in -pri·~ted literature. There are 
several reasons for wanting to do this. The earliest attempts at 
.. 
stylistic analysis were made by scholars interested in establishing 
. . ,·, .. 
the authorship ·of disputed works. ~ More recently, particularly rince 
the 19201 s, educators have be~~ interested in level of re~bility, 
which is closely related to style, for the purpose of classifying 
' 
. 
instructional materials and literature by grade level. Linguists are 
interested in style as one aspect of the study of the evolution and 
use of a language. 
~ith the vast increase in the output of printed matter in recent 
years, particularly in scientific areas, it is becoming increasingly 
difficult for scientific anct technical personnel to read everything 
that is relevant to their work. As advances in document retrieval are 
made, it will become easier and easier to supply someone with a list 
~ 
:. 
of doc1.UQ.ents about a specified subject upon request. As the amount of~ 
printed information grows, it will become increasingly more important 
to exercise various types of quality control over the output of document 
retrieval systems to cut down the number of unsuitable-document drops 
a user must wade through. One possible criterion by which documents on 
a,_given subject may be classified is the level of technicality·.:,of the ~ 
document. One person searching for information about a .. ~certain subject· 
r 
may require an introductory review article, another may require a survey 
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of current developments in the field, i.e., a state-of~he-art article, 
while yet another person may want a yery detailed exposition of some 
obscure technical point. If there were some indication of the technical 
' •· . 
. level o·f each document in a· retrieval system', this. could be a signifi~ant· 
help in choosing the proper documents for a given use~. 
This thesis was unQ.ertaken with the idea that there is a relation-
. ' .J 
~ ship between the level of technicality of a scientific paper and the 
,~· 
style in which it is written, in particular, wi·th z:espect to vocabulary 
' 
and grammatical .complexity. ~t should be possible· then, to classify 
•'1) 
documentg into levels of technicality on the basis of stylistic consider-
ations. Such a classification must be made qu_ickly and, if possible, 
mechanically if it is to be practical, because of the large number of 
documents that would eventually be in any reasonable retrieval system. 
A person trained in a scientific discipline could probably classify 
documents in that discipline just by reading or scal'lning them. The use 
of such people is expensive and the rate at which they can work is. not ' 
very fast. If classlfication1 is to be done mechanically, by computer 
or by low cost clerical help, it is desireable to/eliminate semantic 
' , 
considerations from the classification procedure and have the classifi-
cation done on bases independent of the conceptual mat-erial involved. 
. . 
.. 
One set of such bases could be statistical counts of such things_ as· 
punctuation and· syllables. This is the approach taken here. 
In reviewing the li.terature on what has already be~n done, one 
·, 
finds that there are three main areas of interest: historical stylistics, 
. \ . 
computational linguistics, and readability determination ( espe\ially in 
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In· . a1r--three are_as, analysis of the vocabulary ~s always 
been an important part of the total analysis of a text • However, all· 
three areas have contributed something .. to purely statistical analysi·s. 
2 • BACKGROUND . 
~. ~ 
~ 
The newest area 6f interest is computational linguistics. ·Little 
. . 
-~ )has been done though along statistical lines_.~ . Most work. is in analysis 
of syntactic structures and the const:ruction of grammars.· Investigators 
I 
4 
,. 
I 
J 1 ~ 
such as Baxe.ndale · who have done work with statistics are more interested 
in the statistical derivation of indexing terms than in the characteri-
zation of levels of style or technicality. Work in thi~ area with 
I 
statistics alone has not been too successful. Baxendale writes" ••• 
,.. 
·,-., ac.cumulated evidence has shown that straight frequency counts can not 
·~. 
·i.; 
accomplish (the selection of units of the language which can act as 
. ' 
, 2 
d it ] f'-··- " in ex un s ·••• • 
... 
The field of historical stylistics has developed a rather sophisti-
cated apparatus for the statistical treatment of linguistic forms. Of 
3 4' . . , par~cular interest are works by G. Her~. A large part of such 
- . , 
analysis has been the study of the distribution of vocabulary elements 
in attempts to establish authorship. Work has also been done with 
sentence length,. treating it as a characteristic of indi vid,ial authors. 
/Qn the basis of se~tence length .. di_~tributions,. Yule proposed that 
(.;. . 
" 
Thomas a Kempis rather than, Jean charlier de Gerson was the author of 
. 
~ Imj tatione Christi. 5 Making same modifications in Yule I s techniques, 
Willia.ms showed that it was ·~ossib~ertO distinguish between works by 
ii 
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G.K~:~esterton, H.G. Wells, and G.B. Shaw·by plotting the.numb~r of 
···- ~ -
sentences with a given number of words against the log·of the number 
·, . ' 6 
Qf words in the ·sentence. Using 600 sentence sam.ples·from each work 
analysed, Willia.ms showed that the number of sentences versus log of 
·· the number of iwords per ·sentence graph~\gave a differently shaped 
. . 
l, 
normal distribution.,for each author. 
· Such analysis how~ver, depends upon a rather detailed study of 
each article or document. ·rf a· system of classification is to be made 
x,, 
fast and easy it would be preferable to work with quantities such as 
the tota+ number . of sentences or syllabl~s in a given length sample 
rather than something like the number of words in each individual 
. --sentence. It is in the field of educational testing and readability 
" 
determination that most work of this ·type has ~een done. 
3 .- READABILITY STUDIES 
The field of readability studies is very large, and it is not 
necessary to do more than survey the main points. Chall has pointed 
out that there are four important internal factors in readability 
. ' 
testing: vocabu~ary load, sentence structure, idea density, and human 
~ ~ 
interest.7 Lorge came to conclusions similar to those of Chall, 
stating, "The readabiiity of a text depends':ipon the kind and number 
~ 
of ideas it expre.sses, the vocabulary ·and its style, and upon format 
and typography. 118 Of Chall Is f~ factors, measures of human ip.terest 
are of little or no ·use in determining the ·1evel of' .technice,lity of . 
\ 
scientific articles because 'at the level at which we are trying to . 
' 
differentiate articles~ ~here is usually no human interest (as defined 
, '• ... . ', 
by investigators) in any of the articles.· Idea density is ~ifficult 
. 
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" 
to determine objectively. · However, ex:perimental work done with 
children's reading material shows that longer {less dense) version_s 
6 
of the same material may actua.l_ly be more d~ficult ~cording to . 
reading ease fo:rmuJ as anc;i still be more easily und.~r~tood. by readers • 9 · · ·11t• } 
·" 
It seems that vocabulary load and sentence ptructure offer the best 
possibility of differentiating various types of printed matter. 
Lorge surveyed the most commonly used readability formuJas and 
siunmarized the measures most often -used to p~dict -· readability ( see 
10 , Table 1). Most studies of readability use several of the items 
. J 
., 
listed in Table 1 as criteria. Word lists of various types must be 
used in many readability determinations._ It has apparently been felt 
that a combination of factors involving both word lists and other 
measures gives the best results although Chall points out that, "Several 
investigators (Ojemann, McClusky, Morriss and Holverson, Lorge, and 
Flesch) have found that the concept11al difficulty of the text is 
probably of greater importance than rarity of vocabulary as measured 
by a word list. "11 '" Flesch' s system is really the only important one 
\ 
to do away completely with word lists. This, of course, is, one of the 
. 
objectives of the present ~tudy --- to tievelop a system independent of 
vocabulary. Chall states, 
i1i 
-.-· 
r 
"The use of word lists in determining vocabulary 
. difficulty seems to work best at low levels of 
·difficulty, while the use of word length measures · 
seem to work better for more difficult materials."32 
_Idkewise, bulletin number -7, Q_f the National Conference on Research 
} 
in Englisli_,, states,. "one cannot depend upon word lists • • • to provide 
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TABIE l 
' . 
Mea·sures used to predict readability: (more usual ·ones) 
/ 
·-. . (a)-
{b) 
(c) 
{d) 
(e) 
(f) 
{g) 
Number of rwming words 
Percentage of different words ..... __ ~ --l 
Percentage of different infrequent ,~commhn, or hard word~· 
Percentage of polysyllabic 1-1orci-s· · 
r 
Some vreight measure of. vocabulary difficulty 
Vocabiuary diversity (related to b) -~ 
Ntunber of abstract words , . 
. '· 
·. ,: =· • ,., .~.~·, -=•··;._., .... _ .. -r-,·.,. 
(h) Number of affixed morphemes (prefixes, inflectional endings, etc.) 
' 
'Most stud:t'es also use one or more measures of sentence structure or style: 
{i) Percentage of prepositional phrases 
{j) Percentage of indeterminate clauses 
(k) Number of simple sentences 
(1) ~ ' Average sentence len~h 
Less frequently used are: . 
Number· of personal pronolllls 
Number of words expressing human interest 
---
Percentage of colorful words 
(m) 
(n) 
~ ( o) 
(p) 
(q) 
Nmnber of words representing fun~amental life exp~iences ·· ·? 
Number of words usually learned early in life {related to b). 
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an .inde~ of dif'ficulty. 1113 Flesch came to simj.lar ·conclusions: 
".When reading matter. for adult~ was tested, · 
frequency o:r uncorinn.on vrords pr'oved to decrease \ 
in its read~~+ity prediction value with 
mounting dif~culty of the test; whereas 
sentence length!) number of abstract v1ords, and 
number of .affixed morphemes showed thei:r .. value 
as indices of readability even for highly ,. 
difficult material. 11 14 . 
. 
_,. 
I 
Among the principal investigators in the fi~ld of read.apility are 
Gray ~d Leary, Ojemann, M~_Clusky·, Morriss and Holv:-erson, Vogel and 
. 15 Washburne, Lorge, Dale and Chall, and Flesch. The work of the 
8 
.• 
,); 
last three mentioned is most recent· and covers most of the· ~in points, ·~ 
so I sbaJl consider just these three fur;ther. 
) f 
The Lorge formuJ.~ includes a weighted score for the amount of the 
vocabulary of the article being tested t.o be found in Thorndike's list 
.. 
.. 
of 20,000 words. · It also attempts to determine the per cent of elemental 
words, the per cent of simple localisms, the per cent of concrete word-
labels, and the per cep.t of abstract word labels. Subsequently the 
f formula was revised to include a· measure of affixed morphemes and a 
' measure of human interest~ Al together, there a.re :five pages of ins true-
. ' w 
if• tions plus additional pages of tables, samples,.;work sheet setups, etc., / 
to be found., in Lorge I s paper describing the formu] S: •16 Flesch I s formula 
• 
measured the relative abstractness of an article and its human interest 
content. Abstractness was originally measured by counting the number 
I 
of' af~ixes qp words ( the more affixes, the more abstract) and the n1mtber. 
' · ·of c~rtain types of words in a sentence. He postulated that 
,. 
~·· 
"'· 
abstract style contains more {relatively) ~ descriptive adjectives, ind~iinite pronouns,~ 
- -and subordinating conjunctions while,i concrete 
style contains relatively more proper nouns, //;. 
,. 
j . 
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limiting adjectives·, finite verbs, personal 
pronouns, and,coordinating conjunctions. 17 
.) 
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,. 'J 
-Flesch finally decided, however, that the number of syllables per 100 
words and length of the sentences correlated well enough with abstract-. 
ness to permit their use instead of the.more difficult affix and gram-
,' 
18 .. · . 
matical type com1t. Dale and Chall presented a formula which involves 
' both sentence length and the number of words in the article which appear 
in a_special list of 3,000 words.19 Although they claim better results 
than Flesch, it must be pointed out that they were working with easier 
~ (lower lev~l) material·~ 
t;,... .. 
4 • RF/illA.BILITY RESULTS 
Readability results are often computed by means of regression 
formulas. Multiple regression is a mathematical technique for computing 
coefficients of a polynomial. Consider the . equation Ax1 + Bx2., + C = X. 
If x1 and~ are variables, for example, syllables per 100 words and 
·. , 
words per sentence, it is possible to determine A and B by multiple 
regression techniques so that a suitable, answer X will be obtained 
• 
from appropriate values of x1 and ~. · . ., An additional constant, C, may 
ba'Ve, to be determined if it is desireable to adjust the values X to 
,. fall within a certain· range·. The Flesch formula is l.015x1 + o.846x2 
.f 
- 2o6.835 = X where Xis the readability score (normalized to fall be-
tween O and 100), x1 is the average number .of words per sentence, and 
. 2 
x2 is the number of syllables per 100 words. O The Dale-Cha] J formula 
is 0.1579x1p+ o.()J+96~ + 3.6365 = Xc(50)·· In this formula x1 is the 
number of words outside the Dale 3,ooo·word word-list, x2 is the average 
1 
., f 
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· n1nuber of words per sentence, and Xc(5o) is the reading grade score-pf 
a pupil who answered one half of the questions in a test about the 
material correctly. 21 
• • IL•i~~ • 
To· determine how well these tests work, it is necessary to compute 
. 
' 
-
. 
a correlation coefficient,· 1.~., a measure of how well ·the test results 
match the· actual- state of things. Dale and Chall found that their 
., 
prediction of grade lev~l for tested material ~d a correlation co-
..,,, • .;:.·-="; . ..,.., ,1 
; ~ 
,to. • ,. 
efficient of 0.70 (for a Comparison of their value of Xc(50) computed 
~ . 
J • • 
from their x1 and ~ with the value of Xc(5o) measUJ:ed by standard 
reading tests·for a person answering one half the questions about the 
test passage properly). They showed that the correlations for Flesch 
and Lorge were both 0.66 a¢ that the corr~tion of sentenc~" length 
alone wa·s b .4681·. 22 
None of these formill.as have worked partic11Jarly well except in 
special cases. Nearly all of them have procedural difficulties and 
all of them break down for difficult material. This is to be expected, 
.. for as. Chall has pointed out, 
. :·1 ,, 
. "Judged by a strict standard,. each of the 
formulas is applicable only to material 
similar to the criterion on which it is 
basedQ Too often this is forgotten and an 
attempt is made to apply a formula base4 on 
children8 s reading to materials that are 
beyond its range of subject-=matter and dif-, . 
ficulty o This has ''led to criticism of the 
formulas when actually the fault lay in their 
·-'~ application to a type; of material for ·which 
th~y were not designed. 11 23 
'·, 
. :!'· 
l 
There are other complications with more difficiult material, fie-a°': 
Chall pointed out· that vocabulary load depends upon the special reading 
population.24 In every technical literature, any method for dete~ning 
:, 
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' I ' 
lever of technicality with a ~ord"list would require a different word 
/ -, 
list for every scientific discipline. Even trying to choose words on 
, .. 
'\. 
some other basis ·than·a word list lea,ds to trouble. Resnick, ~yes, et. 
,j 
al .. , and Gilinsky have shown that attempts of-different people at choosing 
.1 . . 
such things as key words, personal words, or key sent~JlCes ofte:n. vary 
. 
.,::>' '1,,., 
· sig~ificantly. 25 ,26 ,27 · The, best course seems to be ~~- ~~ ve up voc,bu- I_ 
!\ 
,l ,- .. -~-~---
{ lary based measures entirely. • 
n 
What measures can be used to determine technical levels! Hieber 
found that ' 
"A search of the iiterature has revealed no non-
vocabulary-based factors to account for differences 
in readability, other than the number of syllables 8 and sentence length formulas of Flesch and others. 112 
In trying to determine techni"cal level, . I postulate that the following 
. .. ~ 
I 
measures may be useful. The number of syllables per given n,uuber of 
("·, . 
words may be indicative of the number of' .more technical {more difficult) 
I), 
words since these words'often have more affixed morphemes a§ Flesch 
,.,. 
pointed out •. Flesch also feels that the number of prepositional phrases 
· I . 29 
is a- measure of abs-tractness ~ r Actually it may be that less technical 
material is more abstract in Flesch1 s sense,!.~., is of a more genera~ 
nature, avoiding specifics. ,Nonetheless, sentence structure 'may be a 
goc,d· indicator. Rath_er than, look·· for words-.... ·such .as prepositions, it 
,_ 
seems simpler to take advantage of English punctuation conventions and 
.... 
count··punctuation marks such as period.a and commas. · Hopefully,· some 
sort of punctuation count would correlate reasonably well with actual 
. 
sentence complexity. 
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5 ..... ,,0BJECTlVES OF RESEARCH '"-.. 
There is ... some basis for hoping·,that level.s of technicality actually 
:I', 
. 
can be determined from stylistic considerations. Winter did a comparison 
of scientific and literary styles in Ge~n and Russian. He stated that, 
''A style may be said to be characterized by a _ 
pattern of recurrent selections from the .. 
inventory of optional features of a; language 
•••• In these properties, styles agree with 
dialects, in particular w~\~ social dialects; . 
it may even be claimed thai!1 ·styles can be 
considered special types of socia,l- dialects. r130 
\ He found that in German ~both the number of long words (9 characters or 
more) and the number of words per clause· could effectively separate 
argumen~ative prose, dialogue in stage plays and fiction, and fictional 
• 
· 31 · 
narrative (see Table 2). He even came to the conclusion (for German) 
-
. 11 
that, ••• mere sentence length is not as significant a distinctive 
feature as clause length is. 1132 This agrees vith other findings that 
sentence length itself is.not a particularly meaningful quantity.33 
The main problem in going from what Winter did to determining levels of 
technicality will be one of making much finer distinctions~ 
' 
In undertaking this project as a thesis, I was confronted with 
-
some additional questions which eventually occupied most of my time. 
First, what is the most suitable sample length~ The ideal sample' length 
is the shortest one which will give reasonably consistent results. Be-
cause any procedures growing out of·the research should b~ mechanizable, 
it is also desireable that any sample taken be a continuous one, not 
composed of ·short sections scattered throughout the paper. The, second 
question was where should the sample be taken? If authors put intro-
' 
·-
ductory material at the beginnings of papers, might this material be in 
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TABLE 2 
A comparison of scientific and literary styles in German. 
(Winter). 
\ 
1. Per cent of long words (9 or more characters) 
15.8 - ~6.6 o/o in argumentative prose 
/j 
3 .9 - · 8 .9 o/ o in dialogue from stage plays and fiction 
7.4 - 15.1 o/o in fictional narrative 
~~ , ' r 
~. 2 ~CClause length {words/clause) computed on ~he basis of the 
\ 
.·. 
J 
frequency of finite verbs. 
12.4 - 20.0 in argumentative prose 
.. 5.,8 - 9 .3 in dialogue 
5 .•. 7, :- 9 .1 in fictional narrative 
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a style sufficiently differ~nt from the body of the i:e,per to affect 
statistical counts including it? 
6. DATA BASE 
14 
Because all of the work of counting was don~ by hand,only a ljmited 
I nllDl.ber of documents could be processed-and hence, any results given h~re, ··, . . 
. 
' 
while t.hey may indicate trends, do not rest on a sufficient data base to 
be statistically significant. A total of fourteen documents was completely 
processed.· 
~·- .. 
.. In order to determine--~optimum sample length, a series of over-· 
lapping samples of varying length were taken from each article. The 
samples were 100, 200; 300, 500, 750, 1000, 1250, and 1500 words in length·~ 
. 
Each one started at the same spot in the article. In order to see if 
" 
"' ' 
-~ there were any effects due to introductory material, three series of 
~ 
samples as described ~bove were taken; the first series starting from th~ 
beginning of the article, the second series starting one paragraph into 
the article, and the third series starting two paragraphs into the article • 
. ,.. In each sample, the following items were\counted: (1) the total number of 
pe~iods, (2) the number of· periods ending sentences, ·(3) the number of 
commas,. ( 4) the number of colons, semi-colons, and dashes ('as a single 
total), (5) the number of parenthesis pairs, (6) the number of footnotes, 
(7) the number of paragraphs (to the nearest half paragraph), (8) the 
number of syllables (by oral count), and (10) the n11mher of subhe~s 
{subtitles· set off and used to indentify section,s of the article). ~ 
. 
On 
" 
,.. 
,Jj '· 
~ome of the ~cles, the number of ·names and personal pronouns was counted, 
.,. 
'· 
but it soon became obvious that this was a waste of time since most articles , 
·, 
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" 
did not contain any. " . . 
. ... .: 
All of the articles. ·used were fran current issues of journals in ! . 
'\ ~ . ' . .. ~ 
. J-,~·tiie· fi~lds of chemistry and chemical engineering. A ccmplete listing 
" 
.., 
~ 
of these articles is given -in Table 3. In ma.king the various punctuation 
and syllab~e counts, it was necessary to establish certain conventions.to 
take care of such things as mathem.ati_cal and, chemical equations, and to 
impose some sort of norm for certain types of counts · which could be 
,.· 
\ 
·, affected by the typography of the journal. In counting words, subheads 
" were· included in the running word count. In chemical equations, each 
atomic or molecular fonnula was c~nsidered to be a word and each connecting 
-> are all single words. Coefficients of chemical symbols were not 
counted separa·(rely unless· they were set off by spaces in the . printing • 
• 
~O and 2H20 are both one word, but 2 H20 is two words. In mathematical 
formulas, the decision of what ·constitutes a word was somewhat more 
arbitrary. Generally, symbols between white spaces were considered words. 
Although this makes the count somewhat dependent upon the typography of 
the article, there do not seem to be any serious discrepancies introduced 
into the count because the n,unber of' ambiguous cases encountered is small 
compared to the total sample length. Nonetheless it is obvious that in 
, 
more mathematical articles than the ones used here, more rigorous criteria 
for"<'.defining what. is meant by a word in relation to mathematical formulas 
will be necessary. With . the present system ab, c ( ad) 2 , x, + , 
a~ 
2(x-15)3/2 
3 
, and= can all be one word ·each. Numbers printed as 
numerals are counted as single words. Thus "one hundred and five" is 
four words, but 105 is one word. 
,· 
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·~.· TABLE 3 
•,!., ... 
. ' .... > . The various syllable and punctuation counts described.in this thesis 
,, ' 
were made on these articles • . All of the articles are in the fields of 
chemi stry or chemical engineering. Th~y are r~ferred to in the test by 
the numbers in the left hand col11mn •. 
" 
.1. 11 X-ray Study Reveals Structure· of Aspirin, 11 Chemical and Engineering 
News, May 24, 1965, 43 (21) 5(t-51. 
" 2. "Enzymes Separated by Electrophoresis," Chemical and Engineering News, 
May 24, 1965, 43 (21) 57--58. 
3. "Aromatic Polymers Resist Space Environment," Chemical and Engineering 
News, May 17, 1965, 43 (20) 38-39. 
4. "New Class of Boron Sulfides Detected,n Chemical and Engineering News, 
October 12, 1964, 42 ( 41) 38-39. ·~ 
.16 
I, 
" 
p 
. ·~ l 
5. Griaves and Bhattacharyya, "Foam Fractionation of Colloid-Surfact~nt 
Systems," American Institute of Chemical Engineers Journal, March, 1965, 
11 (2) 274-279. 
6. Gareis and Hagenbach, 11 Cryosorption," Industrial and !ngineering Chem1 stry, 
Mayl965, 57 (5) 27-32. 
7. Vigdorovich and Nashel I skii, "Methods of Preparation of Sern1-Conducting 
Compounds,'' Russian Chemical Reviews, September, 1964, 33 (9) 4 79-491. 
8. Sokolov and Sharpatya, nA Small-volume Calorimeter for Determining Heat 
Capacity at Low Temperatures: The Heat Capacity of Potassium Chloride," 
Russian Journal .Qf Inorganic Chemistry, July, 1964, 9 ( 7) 837-840. 
9. Svetlov and Tur'e, 11The;r-mal Decomposition of Di(nitroxyethyl) nitrarni.ne," 
Russian Jouxnal.Qf Physical Chemistry, September, 1963, 37 (9) 10-73-1076. 
10. _Vogutskii, ·Markin, ·oorchakova, and Gul', "Adhesion of High Polymers to 
Mete.ls. IV. Temperatur,e Dependence and. Activation Energy of Adhesion;" 
Russian Journal~.Qf Pp.y:sical ChemistrY:) September, l963, 37 (9) 1098--1102. 
11 •. Kushner,. J.B., ~"Relationship between Deposit Thickness and Current Density 
during the Early Stages of l5lectrodeposi tion," Journal .Qf the Electro-
chemical Societi., April, 1965, 1J2 (4) 413-417. 
12. Deal and Sklar, 11Thermal Oxidation of Heavily Doped Silicon," Journal 
of the Electrochemical Society, April, 1965, 112 (4), 43Q-4-35. -
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TABLE 3 . ( continued) 
. ' 
~ ~ 
13. Coetzee and. Cunningham, "Evaluation of Single Ion Conductivities in 
Acetonitrile Nitromethane and Nitrobenzene Using Tetraisoamylaromonium. 
; Tetraisoamylborid~ as ·Reference Electrolyte·, 11 · Journal of the American 
Chemjcal Society, June 20, 1965, 87 (12) 2529-2534. · . 
. " 
.,, . ''" ..... ,.,_ .. ,., · .. ~ 
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:.,-~ ' ' 
14. Lyltlema. and Mysels, "A Study of Double Layer Repulsion ·and van der Waals 
Attraction in Soap FiJ ms, n Journal of the Am~rican Chemical Society, 
June 20, 1965, 87 ( 12) 2539-2546. . .. 
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_,-; Syllable counts were based on the pronunciation of words as they _:-.'/' 
( ~-· d ·' 
are defined above. Because of this, the· conventions adopted wi~h 
respect to counting words in chemical and mathema.tical equations and .. :r Q •• 
. I 
formulas tend to raise the syllable count if a great deal of such 
material is encountered in the text, si~ce very complicated expressions 
can pe considered to be one word. This may be a desireable thing be-
cause one might expect more advanced articles to be more mathematical 
or to contain more symbolic material in general, at least in some fields. 
Certain problems also arose in counting punctuation. In general; 
each occurrence of a given punctuation symbol was counted. However, 
punctuation in mathematical and chemical formuJas was not counted if 
I 
the formula was set off from the text and centered in the page colirmn • 
.. 
6 Formulas occurring in the runriing text were considered to be the same 
• 
7. 
. .. 
as the rest of the text. Parentheses were counted a, pairs, but dashes /l 
~ 
\ 
were counted individually since they can occur either individually or . 
. 
. 
in pairs. Parenthese within formulas were not counted. All other 
parentheses were counted. Some journals give footnote references in 
parentheses rather than as superscripts. This gave some articles very 
.. 
high parenthesis counts • 
.. t 
INTERPRETATION OF THE DATA 
., 
~ter processing all of the articles, it jmmed.iately became apparent 
that some of the counts made wer_e1" not o~ m'lich use. As menti·oned above, 
names and personal pronouns were dis~ded even before data ~aking was. 
concluded. Subheads turn out to be a function of the layout of the 
journal in which the article· appears. Some journals insert subheads 
"" . 
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•;1. 
j ;, , 1~,, ,. ,., -·,.t·,.- . . '..".,.,I ,_ 1 , 
I. 
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\ .. 
in their articles and s~ do not. · The number of ___ ,paragraphs in a 
\ 
- ) " 
given sample length appear1s to be a completely· individual thing with ~ ' 
19 
.. --·, -
" . 
_, _ each author, although there appears to be a tendency for more technical 
~ticles to use longer paragraphs. Footnotes also show no de~inite 
~· 
0 
.. 
trend. Not orily·do artic~es vary greatly in the number of footnotes 
included, but within individual articles, footnotes o:t;,ten tend to 
cluster rather than being fairly evenly distributed. Hence, even in "a 
reasonably long sample, hitting or missing a footnot_e cluster can cause 
a significant change in the total count. The clusters tend to come to-
ward the b~ginnings of articles (in the background material),34 but 
· they can .also often occur well within the body of the article. 'rhe· 
va+ue of parenthesis collllting is diminished by the differences in 
typographic style among journals, particuJarly with reference to foot-
notes and equation numbering. Since, in technical material, parentheses 
I ., 
are often use<t to enclose numerical values, it would be very. ~fficult to 
establish cri ter'ia for mechanically separating such uses of parentheses 
from uses in footnotes or equation numbers. It was originally thought 
,. 
) 
/ 
that parentheses might enclose clauses or even complete sentences and 
that they therefore DJ.ight be added in some way to the per~od or comma~ 
.,I 
counts. Such uses of pa.renthe ses turned out to be rare. 
-. 
In the end, I concentrated prj.1narily on tvo q11antities: the n~ber 
of syllables per 100 words, and -the ratio of. commas to periods. The 
first of these two quantities should reflect the level of the vocabulary~ 
. ' . 
More technical words tend_ to h~ve more affixed morphemes an~ should, on 
' 
the average,. have more~syllables.35 The second quantity, which will 
hopefully be measure of the complexity of the author 1 s style rand thus 
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• • b~ in some way related to the level of abstraction· of the··· material I .,, 
about which he is writing.36,37 " A sentence containing more, prepositional 
phrases and subordinating conj~ctions, if reasonably punctuated, should I 
.. have more commas· in ·ft than a simple sentence; hence, the conuna to period 
•' 
. ratio should give an indication of this type of complexity • 
.,.· 
8 • DETERMINATION OF SAMPLE IENGTH 
. .,4 
·,. 
.. 
;, The first problem was to determine . the shortest suitable s~ple 
length. As mentioned above, samples ranging from 100 to 1500 words were 
tak~n from each-~article. Three such series of samples were taken in each 
case. All SSJD.ples in the first series started at the beginning of the 
· article (the actual beginning of the main text, not including titles, 
·' 
authors, abstracts, notes, etc. which might come fir·st)'; all samples in 
the second series started one paragraph into the article;· and all samples 
. 
., in the third series started two paragraphs in. FiS\lXes, 1, 2 and 3 show 
the value of the .~ounna/total pe~it>d ratio versus the sample length for 
each article, for each of the three sample series. Figures 4, 5, and 6 
.\ 
show the number of sy~l~s per 100 words versus sample length for each 
. 
-,.. 
article in each sample series. 
As can· easily ·be ·seen from Figures 1,. 2, and 3, the value of the 
- - . 
/ 
co~a/total period ratio is very erratic for short samples, but s~oths 
out rather well at about 750 words. Two criteria should be considered ~ . 
' . I ~ . i . 
. when 'looking at these value·s. Firs·t, does the value for a given article 
' 
tend to stabi].iz·e after a while? Second, is there a · point after whlch 
. 
-successive longer samples will give substantially the same r~ order.· 
·\ 
-· among a gro~p of articles? For the comma/total period, ratio, 750 words 
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" 
seems to satisfy both criteria. One would eJCPect a gradual stabilization 
/ 
o:r the connna/total period ratio as the samples get longer simply because 
the numbers in the ratio get larger, hence a variation in either number 
causes a :progressively smaller variation in the ratio. The stabi~ity 
of .~he rank ordering can" be seen by exami_ning the number of pai~se 
. •' 
rank interchanges between two: successively larger samples. The number 
-··~1 
.. 
. 
~ ·c 
;i-. 
of rank inv~rs1..ons between eae~ con:secutive pair of samples is given as 
The ( a circled number just above th~ \bscissa op Figures 1, 2, and 3. 
nimiher of suc·h inversions drop~ sharpiy just before the 750 word sample. 
Note that articles l, 2, and 4.were so short that no samples over 75c 
words were taken.· Inversion pairs involving these articles ·were not 
counted. Article 3 has data for samples up to J250 words. The number 
of inve.rsion pairs including article 3 and excluding it are both given. 
. ' 
Figures 4 ,5, and 6 do not show the trends discussed above so 
clearly. The single article data is never so erratic as it was for the 
comma/total period ratio, but it still does show some smoothing for 
larger samples. Exce:pt for some data on Figure 5, there again appears 
to be a lower number of pairwise rank inversions beginning about. the 
750 word level. 
"\ 
·( ~ .. 
This, type of approach is very important • Other investigators do 
.... 
not say how they arrived at the.ir sample size, but it is obviously 
something· that shouid be done systematically, and not by ~ust choosing. 
( 
. ~ ~ 
. ... : ' :'', tt 
; 
what seems to be a reasonable sample from the article. If the data 
presJnted here were more exteilsive, more sophisticated analys1.s would ( 
........... 
be called for, but it is rather pointless to apply any extensive ,, 
. ' 
··statistical tr~atment to so small 8\ ~~~ _b~s~:. {· 
/ 
I . 
; 
'--. 
. .. .... : 
\ 
\ .. 
.... 
2'10 . 
, ' '.!I!&_ I } ,. .:o~ 
\ ' ·-· 
.. 
230 
I ~I• I• " ,\ .( 
2 
., ,.,o 
''° 
ISCi" 
\ 
. ,.,,..'!!I, 
'" 
@ '-
• ' I. 
1"0 @ 
. . "' 100 .. 
·.:...:- .. 
·' 
.. 
,- .,; 
' 1.: 
··ii 
, i-·',- ,'·'• ·. ;.,..... '.. '1~'.:°"'' ·, '> .- 1 __ \'.t_ .. _ ·'. -~~- "-.°,· ':•,.·_. : :. . .·,, , : , -~• :,. ' ·.·.: I ::),.~ 
v1 
11 I : \ < 
1 
• Figure 4. 
. . 
:,..·, 
.. ~, -., 
I \, 
,. 
'-;. 
. ~ . ' 
·i ;· 
'\ 
·, 
"·"~· ., .... .,.5YLtR&\.6·S P~~ \00 WORDS 
vs. 
~A t'\,·1.E \.-2 .a G.,1-\ 
SAt-\,t.liS Vf\OM Btc4'-\~N\WQ. 
M I\R.~\~\..ES. 
·~ 
I 
\'I 
.I: I 
·,· 
.·.~-· 
f 
J . 
® ® @ (3) Q) INCl..#3 
':/@ ® (3} @, @ Ci) elCC&., 111 
200 30°'<!!' · 600 \ ,so 1000 · 1250 1soo 
.../ 
" 
... 
.... 
.. ) 
l 
.\ 
II 
I 
I 
l j 
I 
! ' 
i 
.I . 
j 
! 
i j 
r 
I 
i • 
' 
. I • 
\ ' \. 
l ' 
11 
r 
•~:·""·'i:,. 
' 
. : I -' 
, I 
,. 
:~ 
.:.: -: 
I 
f 
)' 
.\ 
. .,,. 
.. 
. 
I . 
\ 
1,0 
'1J 
i 
0 
·3 too 
0 
0 
-
cl 
&II 
L 
.,, 110 
l" 
.J 
ff) 
a: 
~ 
>-
"' 
\&0 
ll> 
,~ 
·-' 
ISO 
... 1116 
0 
.............. ,, ~ 
' '{ 
' ' 
.·:.- _' 
' 
_.'I. I : 
. ' ' . \ 
.. '"'' :10 
' t ' 
IIC~ 
' 
• 
© 
... ,. .. ! •. .-,. ~ '-"·'~·'':. ~:·. '·· \ 
t . 
j • 'j 
J, 
Figure 5. 
I 
(?) 
\1 ... 
'-.....,2.--...· -..L__ 
'~ 
I lit 
\'t ~~1 
'I ' 
8 
-
'OI;. 
.;, 
··-·· 
~1:· -· 
© @ ·® 
\ . 
•. ,, 
"' 
' ' "~i .-, . : I·,:, ·1·1, I ·,: 
.... -·-- _ .. _,.,....._,_.~---- ~~-<>-···-·-· 
l 
S'1LLA8LE4> .P£1t \00 wo~os 
··, , 
SAMi'U:4:, o~e fA~AG'RA.~ 
. 1='"01'\ ae C..\N~\~Cr OF -n\E. 
ART\C.\..£&. 
5"" 
~- s 
~7 \O"', ... 
3 ao 
?<t. 
-y. 
-- ' 
" 
:I 
/. 
-.·. 
"\. 
f. 
), 
- •• J 
·26 
_.., .:.__ 
. ,a,'. 
~ 
<i) RA~~-@ © ) IN"EP.4'\0\..1~ £.lC\..4'3 
100 2ao. 300'- .sao ,~ 1000 ,~sr, . ISOQ 
• ', 't •'i·-· 
SAN\PI..~ L&NG-nl (WON)S') 
'' 
'--... 
''~<"''··· 
'" . 
. ·-.......... 
~-
'· 
"' '. ·,, 
' .... 
( 
f 
. r 
' i I ·, . .. ·.:. 
·, 
, . 
'· 
. '•. 
·,. 
! 
,· 
, 
.I 
.. 
•' 
· 1 
I 
I 
I 
I . 
~ 
! 
I . 
I 
I 
I 
l 
' l 
l j 
• : J,. 
.... "-.: 
,, 
.. ' 
I'·'"- ',•; .~, ,'; ~ :;·>; ~' :,,'. '!)/;;.11/\,,'t/~~.il~~t-~i.f.t,t,,<~,~~tt~t::~~i,•i;/;;i~tf);~ \~;~j1~'$~tfk{/;),}:,:,,:);/:~:;.::.: :. -:•,' '°'.:_'_:_ ____ - , _ 
. '\ 
,r;;,-
.. :Z.10 
~ 
~4.10 
... 
' 
"'° 
ct, 
0 
tt 
0 
' 3 ~ 
0 
0 
-
·~.:--- ft 
\IJ 
D Q. 
•., 
~ 
,,o •·:,~~ .... ~~-
.,..,. 
w . l,. 
..J 
D1 
a: {~ 
:f 
.,,.. 
U) \IO 
·>-
no 
''° 
... ''?':· :, . 
ISO 
.. 
•,, 
" 
, 
0 
'P . 
. ·.: ~ •: 
.. 
. , 
,· I 
.. : ' ' ',''1 •, ,' ', '.· . 1 ' .',''..,·,I.'\' \:<•,/"',-'.,',' .. ·.··:'·.:··, 
..;__.., .. , .• ,a•,,'\.--''..:,~-.. .. ~ .......... ~~~J.,,.;,,,:.:,:::: .. \,·: 
. . . . .7" 
-~· 
··, 
12. 
12. 13" 
G 
7~ 
' a 
100 eoo 
········ . . ... ,, 
'-' 
.. 
( . I -
•1 
I: 
'\,, 
-; ( 
Figure 6. 27 \ 
-
© 
soo 
-SYLLA6Ll:S ,PEA lOO ~OA.i>S 
vs. ·- . 
SAMPL~ LEN&,\-\ 
SRMPa.es T~O PARAQRA,tiS 
F~OM 8Et;.\N"JIN~ Or 1'\E 
f\~:-'(' IC\...~ S. 
' 
. .-..:.. 
l~G I! 
~ ~> :t---12. ~ ) 6 
' ' 
1 
""---:'-- s q~7- :7'1 
,,!.0"<25:1 I ,o ~ 
,,o -
... ,117A 10 
'" 11"~, 
.; 
\ 
I 
© Rt\~~ INVE~S\ONS 
. ElCL..lt3 
·- ~ 
7SO 10,00 1 l~S-0 IS"OO 
SAMPLE LENGTH ( ~QROCJ) 
\ ( 
f 
,·. 
I T 
'· \) 
I c J I' 
. .
, . 
~: 
.~· 
-,.;. ' 
'j 
'- . 
! 
... ~ . i 
I 
~.: .. i 
I 
I 
.._ 'i 
.) 
I 
l 
! 
1 
I 
. i 
•j 
l 
I 
' 
;: 
' 
. . ' ' 
• : •• ." ._.-::..: .,._;, .,:_',,'.,, I 
... ~~·~ .... '.,.,~~· · .. ·~·-· 
.... -...__ ... _.,,~-' ,,r• :-,I• I I .. ; ,:;., .,.,_,.J,\ 
• 
> 
::,. 
' 
28 
~-
The nerl problem to ·con~i~r~re to start "the SEUJ1P~. It 
f was felt that although some sort of introductory material might occur ~ 
( ' 
. 
. ~ at the beginning of an article, it would not in general exceed one or 
,· 
·two paragraphs in length, because of the relatively short overall length ........... 
of these articles (except for No. 1 s 1,2,3, afid 4 which were less than. 
' 
-
1500 words, all of the articles were between approximately 2500 and 5000 
.. 
_,,. 
words in length) ~ Comparisons_ of the rank order based on the comma/total 
'\ 
i 
period ratio for samples of 750 words or more show that there is relatively 
,) . ' 
·little change in ranking caused by taking different starting places (see 
Table 4) • In contrast to this, comparisons of the rank order based on 
'· 
the- count of syllabies per 100 words for different starting places show 
I! 
a great many 1 rank inversions (see ·Table 5). UnfortW1ateiy, there seems 
to be no pattern to these inversions, and on the basis· of these data, 
one starting point cannot-be recozmnended in preference to another • 
9. RESULTS 
• • 
No formula for ranking documents is presented here. Rather 'rfiave 
'-
tried to see if any_ of the suggested measures show any promise and·to 
determine _the best way of approaching the problem of data taking. My 
·' 
own subjective view of the situation is that papers No.6 and No. 7 are 
•. 
review_ papers, papers No.l, No.2, No.3, and No. 4 are semj-technical 
report~ of current .. ad,;.ances in chemi st·ry, and the remaining. papers are 
resea.rJh papers. The'. number of syllable per 1oc/ words measure b~ itSelf 
does nothing to differentiate among these groups. This does not mean 
that formulas such as· Flesch' s, which make use of syllabl~ counts, are 
not valid; but m.ereiy indicates that at the level at which scientific .. 
-~-
- . 
,,, 
, .... ·;: 
. \. ..... 
.. 
Ii, .. 
"'-'' 
,. 
I, 
.,,, 
1' 
I: 
\ 
·.·•:,,:. 
-~-·-·.·, .
.. \:' 
'· I I 
.. 
.... ..., ... ,, 
t.~..... '. 
' TABIB·4 {I • ..:; 
Rankings of .. documents f~om highest.to loyest value of the 
. ' . \_,_ 
'comma/tota1··· period :ratio. 
. I .. , 
1. Samples starting at the beginnings of the articles 
' ,;···· 
Sample length (words) -~ 12Q 1000 
~noc1unent · numbers . ., 6 6 
7 7 
,:,_ 10 10 .. 
14 ·13 
.. 4 *· 
13 14 
"··.' 9 8 
8 9 
11 11 
12· ]2 
3··. 5 
.5 3 
·2: 
* 1 
* 
2 • Samples starting one paragraph into the articles 
Sample length {words) 
Document numbers 
~-
"'·· 
i._: 
)l 
">·• 
t,'• . 
12Q 
·6 
7 
10 
13 
14 
4 
11 
8 
12 
·3 ., 
2'. 
5' 
:1 
9· 
1000 
6 
7 
13 
10 
14 
* 11 
12 
. a 
. 5 
' . ~ e. :·r ... ·· 
* . 3a. 
* 9 
' 
J.J 
' ..,, 
l250 1500 
6 6 
7· 7 
10' 10 
13. 13 
* * 14 14 
11 11 
8 12 
]2. ,,8 
9 9 
5 5 
3 
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* * 
" 
* * 
l250 1500 
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7.~) 
'1 
10 10 
13. 13 
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12 I 12 . 
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TABr.E ltr {continued) 
3. Sample.starting two paragraphs into the articles 
,. 
Sample length (words) 12Q 1000 l250 1,00 
/. V 
. 
,, 
Document numbers 6 6 6 6 
. " \ 7 7 7 7 ,.,.i: .... 
10 10 10: 10 
13 14 14 13 
14 11 11 14 
# ,it· 4 
* * * 
,, 
11 13 13 12 
·t 8 ·a 8 11 
12. 12 ]2 8 
5 9 9 9 
" 
3= 5 ? 5 
9· 3 
* * 
·1 
.... 
* * '* 
* A sami?le of this length is not available,fo~ the document number 
to the left. 
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f 
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. ~ ... 
l 
. / Banking of docum~nts from highest to·· lowest valu7 9-.r the syllables 
per 100.words count. 
1. Samples of 750 w.0rds 
Starting point 
Document numbers 
:0: 
.f .. 
/ 
·4· .. 
. 
besinning 1 
-12 
6 
.9 
.:13 
:.5. .• ) 
:2 
1: 
'1 
.. 
1. 
10· .. " 
3· 
4 
14 
11 
8 
' 
Ear. in ·2 ;;ears. in 
{ 
12 13 
13 12 
4 5 
6 6 
5 . 9 
' 9: 
I' 3 
2 
* 
·7 
~ 10 
3 .. 7 
Ji(l. 1 
1.4 14 
1 4 
.. 
1.1 11 
B 8 
~~' 
,: * No sample available from article No .2 • 
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papers are wri.tt~p, some sort· of saturation eff eet has taken place in ,, 
' 
which the level_ of the vocabulary reaches a plateau. It is surprising 
that the presence of more chemical names and of mathematical formulas 
t 
in the :rr,.ore technical papers does not appreciably affect the average 
' 
number of syllables in· a large sample. The comma to total peri.od ratio 
does a somewhat bette~ job of separating~the-papers. · No.6 and No.7 
have consistently high values, while No.l,_No.2, and. No. 3 have con-
sistently low values. · This. suggests that more sophisticated :punctu-
_,,,... --
a·~ion counts may be of some value • 
. Articles No. 6 and No. 7, which have the· highest values for the 
,· .;:'·"·• 
comma/total period ratio are the review articles. This agrees with the 
idea that review articles,_ might tend to have a more complex (!•!•, 
~ 
abstract) style because they are dealing with more generalities than 
research papers about a specific, narrow topic. Likewise, one would 
' ~ 
32 
expect news articles to be written in a simple andtl~·traightforward style, 
as in fact, the low ·comma/total period ~atio for three of the four news 
.r-·' articles (No.l, No.2, and No.3) indicates. 
.,, 
In summing up the ability of these measures to classify papers 
into tec~nical levels, a few other points are worth mentioning. Al-
though both total periods in the running text· and periods at the ends 
of sentences were counted, only the values for the total period counts 
were exten~ively analysed. Here again, it is the problem of ·malting the 
,; 
procedures mechanizable. One cannot expect a computer to distinguish 
,, 
. If \ between the end of a sentence and-the end of an abbreviation. The us.e 
·of total periods,· it s:P,ould be pointed out, a;gain introduces an element 
of typographical dependence because some journals do not punctuate 
' . 
,\ . 
'I ' 
.,.. 
I . . . -· __ ,,_::_"L-.--.. -·~·" ··- ·-· ',·.'.•,,.·, .~·-- ." ... ,~.' .· /' ... ~---' ·--- -·::·' ";,' ,. ' ····--·--,·-'"':""""1'_..~.... ~...-r..1':~.!'i""l"l•~!"'c""~'\'~~'ff 
.'·-';". .t 
... '.:>' 
l. 
,j 
• 
.. 
•..:.. 
f. 
j 
.. 
,/ 
! i·, 
..... ~ I, 
I 
I ,. ~ 
. :i. 
,· 
:~ 
.. 
abbreviations and some do. The number of colons, semi-colons, and 
dashes does not seem a particula.rl.y pi~omising measure. They are 
comparatively rare :punctuation marks and in papers where a reasonable 
.. 
number occur ( all three marks were counted together as one . total) , the 
1 
. . ,. 
numb~r which '"Ai be treated as periods and the numb~r which can b~ 
-· 
· treated as commas and ·added into those respective counts is often about 
eq~l. As mentioned before, the number of footnotes does not appear 
.,.,!; .. 
to be relevant, but the existence of footnotes per~ may be a factor 
in helping to separate out lower level material. Articles No.l, No.2, 
No.3, and No. 4 have no footnotes and are the lowest level. articles. 
On the other hand, a research paper without footnotes is aJrnost un-
thinkable today. 
One other interesting finding is that there is an apparent trend 
toward simplicity as one progresses into a given article. Figure 7 
S1lf>WS part of the ~ta iq Figures 1, 2 , and 3 arranged in such a way 
that it is possible to compare values of the connna/total period ratio. 
1' iJ for the same length sample started a various points in the article • 
. As can be seen, there is a definite downward trend, indicating that 
there are fewer commas per period in later samples. Figure 8 is a 
simj,lar reorganization of the syllable data from Figures 4, 5, and 6. 
;J 
Again, a downward trend is in evidence. Also, within each sample 
sequence, the average number of syllables per 100 words :ror longer 
samples is generally lower than the va).ue for the first 100 words. 
This data is summarized in Tltble 6. Thus there is also a trend toward 
the use of shorter words later in articles • 
.\ r , 
.. 
," 
i-, 
The trend is, I think, 
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Direction of change in the value of-the syJ]ables per 100 words 
count. Numbers in the tables i_ndicate the number of~articles in each 
category.· 
l. C~arison of the values :for the first 100 words of the sample 
...... '.,.~ 
with the values for a 750 word sample and a 1500 word sample • 
value at 750 less 
value at 750 more 
value at 1500 less 
value at 1500 more 
.. 
----......· 
.. 
' 
g 
Sample Start 
Be3innin5 
11 
3 
,fl 
'" 
,; 
2 
~----
.. - . ~ 
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, 
significant because it shows up in spite of the fact that more 
syllable-increasing ch~mical and mathema.tical formulas occur after 
( 
/ 
the first few paragraphs than at the beginning of most articles, and 
also· in spite of the fact that the samples are cum.11]a.tive rather than 
independen~ _so that a long sample includes all of the shorter samples 
in the same seri.es • 
• 
10. SUMMARY 
/ " In summary then, it has been determined that the shortest practical 
s~le length for statistical counts of the types described here is 
_ 750 runni~g words. Some effort has been made to define the concept of 
"word" as related to symbolic materials. Efforts t.o determine the 
effects of starting samples at different places near the beginnings of 
articles were largely negative, no discernable trends having appeared. 
The comma/total peri~d ratio shows definite promise of being ab.le to 
-1' 
effect a level separation, but syllable counts are apparently not of 
much use in this respect. An interesting and perhaps important effect 
· which was di~covered is the tendencies of the comma/total period ratio 
/, 
and the number of syllables per 100 words to drop progressively for 
. .... . . 
samples farther into the article being tested. 
Various averages over different groups of syllable data are · 
presented in Appendix .. I. These data supplement graphs 4, 5, and 6 and 
·~ 
, 
Table 6. Appendix II contains the basic data upon which this thesis -
i 
is ~ased in tabular form. Appendix III contains a sample worksheet· 
an~ explanation of how the collllts were made. 
' . ' ,, 
. ·'- . 
. I 
., 
" '. ·, 
. ' 
.'i. 
">•· 
,, .,,,,, 
/· ( 
.I 
·" 
~~ 
·~{ 
'.·· ' l 
·, ,, 
. ·" 
,, 
,;r 
~l' 
·' 
·. 
-
. '-,. 
. "· 
~A.-.-~ .. 
'f '• 
: ... 
\: 
. '· . ., 
.. 
FOOTNCJI'ES 
I 
/ 
:· .'-+, 
) 
1. The1•e -a.re a large number of papers by Phylli-s Baxendal.e of IBM. 
One of particular interest is cited below. 
,, 
p 2. P.:Bo Baxendale~ JoLo Bennet, and PoAot'1o Lewis, h:_ Prospectus for!! 
Com~uter Pro~am to Investigate the Application of Statistical 
Metho,dologY.: !Q. Information. Retrieval Problems, IBlvi Research Note {San Jose, Febo 22, 1962), p. 2~ · 
r' 
3 •. G. · Herd.an, Language ~ Choice ~nd Chance { Groningen, 1956) • 
~ 
4. G. Herd.an, T;Y'Re-Token Mathematics {s 1Gravenbage, 1960). 
5. G. Udney Yule, "On S.entence-Length as a Statistical Characteristi·c 
of Style in Prose ••• ,'1 Biometrika, XXX (1939), 376. &~ \. 
, 
' 
6. C .B. Williams, "A Note on the Statistical Analysis of Sentence length ~ as a Crite~ion o:f Literary Style," Biometrika, XXXI (1940), 357. 
7.·,Jeanne s. Chall, Readabilit:y:: ~Appraisal of Research and A:pplication {Columbus, 1958), p. 41. 
8. Irving Lorge, "Predicting Readability," Teachers College Record ,XL_V 
· (1944), 4o4. 
9. Wilson, cited in Chall, 21?.• cit., p. 13. 
'A 
10. Lorge, .21?.• cit., p. 405. 
11. Chall., .2R.. cit. , p • 4 5 • 
12. Ibid. 
,. 
' 13. National Conference· on Research in English, Seventh Annual Research 
Bulletin (Chicago~, 1946), quoted in Rudolf Fle°sch, "Estimating the 
. Comprehension Difficulty of Magazine Articles," Journal 2.f. General 
Psychology, XXVIII (1943), 65. 
. 
.. 14. Rudolf Flesch, Marks 2£ Readable Stzle (New Yo;-k, 1943), p. 31. 
"15·. For·exact references, consult the bibliograpqies '?f Chall and Lorge. 
16. Lorge, .21?,. cit., p. 4o6. /· 
i7. Rudolf Flesch, "Measuring th~ ·Level -of Abstraction; .. Journal. .Q!_ApPlied 
Psych
1
olozy, -XXXIV (1950), .384. · · 
, 
18. For the form:qla in its final form, see Rudolf Flesch, The Art .Q! 
Readable Writing (New York, 1949). ' 
,) 
... 
/ ,. 
,, •,;!'.-~l~,· • ' • -.,_.· • :.-:,r· .. ,,::j;·.,,.-,-.-,' ··,:.·.,,~ ·_; ," 
. . ........ ; ... --.-.--- •- ,• -.. ,.-.- ..... · ' ' 
•"' ii ; 
·:, ·~:-. ,,: 
',· '.( 
. ·, 
.,.J 
1( 
,, 
·/. 
:\ 
J. 
, .. ,.,-r,,; . ..,,_,.~"''•",-•'"-~,.'.:____"___ •. ·'t:'·.'·.:,•_' ,',,:'.''.·• .•: '. :: : ,' .. ~1.-.,, ·.'•".,, •,:,,.:,',f,,;_• __ ;•_., u1"i··,,, 
,-, 
'\ 
\ ''" ,;i:, ' 
.39 
... ,. ~ . ... . 
""": 
19. Edgar Dale and Jeanne s. Chall, ''A Formula for,~~dictillg Read,i+lt~lJ.tfl, 
XXVII (1948), pp. 17-18. 1 
20. Flesch, The Art .Qf. Readable Writ'ing, p. 216. 
21. Dale and Chall-, loc, cit. 
22. Ibid. , 
23. Chall, .QE •. cit., p. 35 .. 
,, 
24 ~ Dale and Cha] J, .QR.. cit., p. 20. 
~ 
25. A. Resnick, "The Reliability of People in ·selecti~g Sentences," , 
American Documentation, KII (1961), 141. 
26. Patricia M. Hayes, James J. Jenkins, and Bradley J. Walker, "Reliability 
~·/. 
,·~ 
:.,: 
,·,1 
,' 
of the Flesch Readability Formulas," Journal of ApPlied Psychology, XXXIV ., (1950), 22-26. 1 
27. Alberta S. Gilinsk.y, "How Valid is the Flesch Readability Formula?~' 
{abstract), The American Psychologist, 111, (1948), 261. 
28. Caroline Hieber, W1published ms., p .1. 
29. Flesch, "Estj.mating Comprehension Difficulty," p. 68. 
· 30. Werner Winter, "Styles as Dialects," Proceedings. of the Ninth Inter-
national Congress .Qf. Linguists (The Hague, 1964) , p. 324. 
31. Ibid., p. 329. 
32. Ibid • 
.. 
33. ~.,g., Hieber, .QE.. cit., p. 8. 
34. Consider, for example, the footnote distribution in this paper. 
35. Flesch, "Estimating Comprehension Difficulty, 11 p. 72 . 
. ,. 
36. Ibid. 
37. Chall, .QR. cit., p. 46. 
,,•. 
) 
,. ( 
I • 
. ·(. 
,,, 
/ 
) 
" ,I 
-. ·, '•" · • .'_.';"':./' ',i·." I 
.•. 
. ' 
-.. 
\ 
-~· 
--.~'. 
... 
T' ·~: ....... • ........ -~ ...... '----~ '• -··~ 
.. 
. ''i :;., ':' ........ . : .. , ::::···'-'::;,..,...;.: •• ;:.. • ·., •• ::-::: ', :'. ,, ~ \ • • ':·. _ ... '. Ill, ';. ; ' • 
•' 
.... 
40 
'APPENDIX I 
. ····, ·. 
. -Average number of syllables per 100 wo~ds. 
In the column mark~~ "START", B indicates ·the samples were started 
( 
at the beginning of the article, 1 indicated that they were star~ed 1. 
paragraph in, and 2 indicated that they were started 2 paragraphs in. 
,_•'.:·. 
Column! - Average syllables/loo words from all samples 
Col11mn ~ - Average syllab.les/100 words from sample of more 
than 750 words 
Column ~ - Syllab~,es/100 words for the 750 word sample 
DOC .NO, START A B C 
1 B 185.1 *191.5 191.5 
1 187 .2. *183.3 183.8 
2 1~5.3 *186.8 186.8 
·., 
·:2: ;s 178. 7 * 193 .3 193.3 
.1 174.o * 193.6 193.6 
·2 185.2 ·' - -
:i 
·:3 .B 192.5 187.6 188. 7 
·'--'.'., i 196'.4 186.8 186.7 
'.2 188.4 187.8 188.5 
,4. I 
-16.88.1 188.1 .'B 197 e 7 I , 
.: 1 198.l· *'203 .2 203.2 
·2 
· ... , 188.5 - *181. 7 181.7 
.... 
5: 'i, 198.4 198.0 198.9 
1 .189.1 193.1 196.5 
2: 199.4 197.6 198.9 
6: 
.:(f 2o6.5 203.0 205.6. 
.I e,,&· 202.3 201.6 200.1 
2· 196.4 199.4 197.1 
7: B 200.0 I 192.4 192. 7 .. 
., ·1 
.. 
198.6 191.2 189.7 
•'2: \ 193.8 189 .1· 187.6 
·a.: ]~: 176.g .174 .8 169.6 
l. 170.3 178.3 175·. 7 
2··· 170.4 181.3 178.7 
9 .. , 
,13· 205.7 199.3 205.2 
• l,. 196.1 192.0 194. 'i 
:2 194.7 192.2 195.3 .. . . 
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DOC.NO. START. A B C 
,· 
188.9 190.8 10 B .195 !t9 
~ 199.4 188.9 185.7· 2 180 •. 0 184. 7 188·.3 ·I 
)~l \,· B 172.0 174.9 174. 7· 
1 · 169 .5 175.7 175.7 
2 173.8 176.4 178.7 · 
·' 
::·12· B· 211.3 2o8.4 214 .3 
210.7 -....... 2o6.o " 211.2 ·1 . ,• 
2: 211.6 205.3 210.5 
. ·~· ,'\ 13 .. •, B· 203 .3 · 205.0 200.9 
l 205.6 2o6.2 203.6 
,,{j· 2 2o8.o 207 .l · 2ll.7 
\ 
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·;,: 
:l 183.3 183.1 185.3 
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APPENDIX II 
This set· of data presents the number of syllables per 100 words, 
I 
the number of-periods per 100 words (total count), and the number of 
commas per 100 words for every sample taken from each document. The 
last colinnn presents the calculated values of the comma./total period 
ratio for each document. The values were calculated from the data 
· assempled on the worksheets described in Appendiz III using a desk 
calculat2'8. 
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SAMPIE 
ARTICLE LENGTH 
NO.. (WORDS) 
1 
,· 2.: .:_ 
.. 3 
100 
·200 
300 · 
500 
750 
100 
200 
300 
500 
750. 
- 100 
200 
300 
·500 
750 · 
1000 
1250. 
100 . 
200 
300 
500 
750 
100 
200 
300 
500 
750 
1000 
1250 
1500 
SY.LI.ABLES/loo WORDS 
BEG l-IN 2-IN 
190.0 
188.5 
184.3 
171.4 
191~5 
180.0 
• 166.5 
175 .3 . 
178.2 
193.3 
2o8.o 
194.5 
· 195.3 
187.0 
188.7 
. 186 .8 
187.2 
2o4.o 
202.5 
201.3 
192.8 
188.1 
... 
216.0 
198.5 
~90.0 
4190.2 
198.9 
/ l~.5-
.. 198.9_ 
197.8 
I i)-
176.0 
181.5 
185.7 
It37 .o 
183.3 
l53.0 
167.5 
176.3 
179.8 
193.6 
203.0 
198.0 
189.0 
· 224 .4 
186.7 
186.7 
187.0 
203.0 
196.5 
200.7 
187.4 
203 .2 , 
178.0 
182.0 
183.0 
197.2 
196.5 
184.7 
-197 .1 
194.o 
190.0 
194.5 
189.3 
216.0 
186.8 
l82 .o. 
188.5 
l86. 7 
l83.6 
195.0 
189.0 
185.0 
185.8 
188.5 
187.1 
1191.0 
195.5 
191.7 
182.6 
181. 7 
· 198 .o 
192.5 
207.0 
207.6 
198.9 
200.4 
198~.2, 
192.1 
:'-
TOT.PER./100 WORDS 
BEG l-IN 2-IN 
12.00 
11.00 
10.33 
9.40 
8.93 
5.00 
5.00 
5.40 
6.60 
7.07 
5.00 
7.50 
6.33 
7 .20 
6.93 
6.50 
7.12 
l2.00 
9.50 
B.oo 
7.20 
6.67 
4.oo 
4.00 
4.oo 
5.00 
8.oo 
1.00 
1.20 
7.07 
B.oo 
8.50 
9.33 
8.40 . 
8.13 
5.00 
5.50 
6.67 
6.80 
1.01~ 
8.oo 
1.00 
1.00 
7 .20 
6.93 
1.00 
7.36 
10.00 
7.50 
6.67 
5.80 
7.33 
4.oo 
4.00 
5.00 
8.20 
8.13 
7.60 
7.60 
7.53 
9.00 
9.00 
8.67 
8.60 
8.oo V 
6.00 
7.50 
7.33 
7.20. 
6.oo 
6.oo 
6.oo 
7.00 
6.67 
7.30 
tp.oo 
5.50 
5.33 
5.60 
1.01 
5.00 
6.50 
9.67 
10.2 
8.27 
8.oo 
.7 .92 
7 .47 
COMMAS/loo WORDS 
BEG l-IN 2-IN 
6.oo B.oo 
6.oo 6.00 
5.00 5.00 
4.oo 3.60 
4.27 4.g7 
2.00 3.00 
3.00 3.00 
2.33 3.33 
4.oo 4.40 
3.87. 4;oo 
5.00 2.00 
3.50 3.50 
3.66 3.33. 
4.20 4.oo 
4.13 4.oo 
3.50 ·3 .40 
3.28 3.36 
7.00 9 .. 00 
1.00 1.00 
8.oo 8.33 
7.60 7.00 
6.27 6.27 
1.00 7.00 
3.00 4.oo 
3.00 4.33 
3.40 5.00 
4.40 4.53 
4.oo 4.00 
, 3. 76 3.76 
3.53 3.53 
.,. 
4.oo 
3.50 
6.ob 
3.20 
3.47 
: 3 .oo, 
: 3 .50 
· 4.oo 
3.60 
5.00 
3.00 
4.oo 
3.60. 
3.33 
3.20 
4.oo 
6.oo 
5.67 
7.60 
5.33 
a.oo 
6.oo 
5.33 
5.00 
4.40 
3.80 
3.68 
3.60 
COMMA.,/T0'1'¥ PERIODS 
BEG l-IN ~ 2-IN 
0.50 
·0.55 
o.48 
· o.43 
·o.48 
o.4o 
0.60 
o.41 
0.61 
0.55 
/ 1.00 
o.47 
0.58 
o.58 
0.60 
o.54 
o.46 
. o.58 
0.74 
'· 1.00 
l.o6 
0.94 
0.25 
0.75· 
0.75 
o.68 
-0.55 
0.57 
0.53 
0.50· 
1.00 
0.71 
· o.54 
o.43 
~ 0.5~ 
0.60 
0.55 
0.50 
o.65 
0.57 
0.25 
0.50 
·o.48 
0.56· 
0.58 
o.49 
o.46 
0.90 
0.93 
1.25 
1.21 
o.85 
1.75 
J..00 
0.87 
0.61 
0.56 
0.53 
· o.49 
o.47 
. 
o.44 
O .39 . -
0~31 · 
0.37 
o.43 . 
) 0.50 ·. 
· o.47 
0.55 
0.50 
0.83 
0.50 
0.67 
0.-.51 
0.50 
o.44 
0.67 . 
1.09 
1.o6 
1.00 
, 0.75 
1.60. 
0.92 
0.55 
o.49 
, 0.53 
.o.48 
o.46 · 
01.48 
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SAMPIE \ ' 
.ARTICLE IENGTH SYLIABIES/100 WORDS TOT_~PER./100 WORDS COMMAS/loo WORDS cOO!AS/Tosr,u, PER!ons 
-; No. (WpRDS). BEG 1-IN 2-IN BEG 1-IN 2-IN BEG 1-IN 2-IN BEG 1-IN. 2-IN 
~1 
6 100 2o8.o 212.0 173.0 4.00 3~ •. 00 3.00- 5.00 11.00 2.00 1.2, ~<r 3.67 0.67 
200 215.5 199.5 178.5 3.00 3.50 3.00 B.oo 6.50 2 .50, 2.67 : 1.85 9).83 
300 .. · 200. 7 191.3 216.0 3.67 3.33 2.67 6.33 5.33 2.67 1.73 1.60 1.00 
..... 
500 216.0 209 .2 ' 205.8 3.20 3.00 2.60 4 .80 .. , 5.20 3.40 1.50 1.73 1.31 
750 _ 205.6 200.1 197.1 2.93 2.93 2.eo 4.93 5.20 4~00 1.68 1.77 l.43 
.. - 1000 202.2 202.4 200.l 3.40 3.40 3.79 5.20 ' 5.10 4.60 1.53 1.50 1.24 :i -•I'.-' 
• 
1250 201.8 202.4 201.l 3.76 3.92· 3.92 5.36 :-,. 5.36 4.88 1.43 .l.37 · 1.24 -~ 
1500 · 202.3 201.4 199 .3 · 3.87 3.87 4.07 5.47· 5.27 4.93 1.41. 1.36 l.~l 
.. 
··7 100 · 209 .o 213.0 2o4.o 4.·oo 3.00 4.oo 4.oo. 10.00 5.00 1.00 3.33 1.25 
· 200 - 213.5 . 210.0 201.0 4.oo 4.50 3.50 1.00 · - 8.00 4.50 1.75 1.78 1.29 , 
300 2oa·.o 203.7 197 .,0 4.00 3.33 3.67 6.oo 6.00 · 4.oo 1.50 1.80 1.09 
500 200.2 197.4 191.8 3.60 3.20 3.40 5.00 - 4~80 4.40 1.39 1.50 1.29 
750 :J.-92.7 189.·7 187~·6 3.60 3.47 3.73 5.20 5.07 4.27 1.44· 1.46 1.14 
1000 i89.8 189.6 187.7 -3 .90 · 3.90 4.10 5.10 5 .• 20 5.10 $ 1.31 l.33 1.24 -
l250 193.8 -193.4 191.0 ., 4.00 4.oo 4.o8 5.28 ·. 5.20 4.80 1.32 1.30 1.17 . 
1500 193.1 192 .©, . 190.1 
.. ~. -~~- -·· 
:- 4 ~13 4.13 4.27 5.00 4.93 '4.40 1.21 ]: •. 19 1.03 
.. ,!, ' 
:8: 100 193.0 161.0 151.0 5.00 3.00 3.00 6.00 3.00 &.co 1.20 1.00 2.00 I t 
,!' 
. 200 179.5 161.0 149.0 6.00 3.50 3.50 5.00 4.50 3.00 0.83 .1.29 o,86 .. I 
o.ai I 300 ~72.0 159.0 164.o 5.33 3.67 4.oo 4.33 3.00 2.00 .0.82 0.50. 
500 165.6 168.2 174.o 4.60 4.oo \ 4.00 3.80 2.40 2.80 0.83 0.60 0.70. 
750 169.6 175.7 .. ___ .178.7 4.53 4.oo 4.80 3.33 2.80 3.20 0.74 0.10 o.67 
1000 174.3 . 177 .o 178.2 4.50 4.50 4.60 3.20 3.10 3.20 0.71 0.69 0.70 
1250 - 176.5 179.0 181.8 4.80 4.48 4.48 3.36 3.d+ 2.96 0.10 o.68 o.66 
1500 178.7 181.6 186.3 4.67 4.40 4.47 3.27 2.80 2.80 0.10 o.64 o.63 
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-. SAMPIE 
I) 
. sYLIABIEs/100 WORDS. TOT.PER./100 WORDS ARTICIE LENGTH 
i NO. ! (WORDS) BEG 1-IN 2-IN BEG 1-IN 2-IN e-
9 100 2o8.o 206.0 188.0 3.00 1.00 6.oo 
. 200 221.5 191.5 194.o 4.oo 6.50 6.oo 
300 . 212. 7 200.3 209.3 5.33 6.33 6.00 
500 2o6.2 202.6 . 197 .6 5.60 6.20 5.40 
'}-- . .~;~ 750 205.2 194.7 195.3 5.60 5.47 5.33 
1000 200.l 190.6 190.5 5.40 5.60 5.30 
1250 i95.2 192.9 192.5 5.44 5.52 5.20 
1500 196.5 189.9 190.6 5.33 5.40 5.27 
10 100 191.0 237 .o · i74.o .3.00 3.00 3.00 
200 217.0 212 .o, 174.5 2.50 3.50 4.oo 
300 207.3 199.3 177.0 3.00 4.oo 4.33 
500 196.2 191.4 175.4 3.60 4.oo 4.40 
750 190.8 l85.7 188.3 3.87 4.27 5.07 
1000 185.2 192.9 186.2 4.40 4.80 4.80 
J250 190.5 l9Q.4 182.7 - 4.64 4.64 4/.80 
· 1500 . 189 .o 186.7 181.4 4.47 4.67 4.80 
u 100 - 171.0 159.0 165.0 3.00 4.oo 3.00 
. ~ .,,,, 
200 165.5 162.5 167.0 4.oo 3.50 . 2.50 ~ ' ' 
:· 300 167.3 160.3 175.3 3.67 3.33 3.33 
i . 500 : 172 .2 171.0 177.2 3·.60 3.40 4.80 & 174.7 178.7 4.67 4.53 4.80 .... 750 . 175. 7 f: 
i 1000 176.6 176.4 
.. 
178.4 4.60 4.60 4.50 
1250 175.9 -178.0 175.4 4~40 4.48 4.32 
1500 173.0 172.7 173.1 4.27 4.67 4.80 
•. 
\. 
CQ.1MA/l00 WORDS 
BEG 1-IN 2-IN 
6.oo 2.00 2.00 
9.50 2.50 2.00 
1.00 2.67 2.00 
5.40 2.40 2.20 4.2b 2.53 2.53 · 
.3.8 2.70 2.60 · 
3.76 2.56 2.48 
3~40 2.53 -2.67 
6.oo 6.00 2.00 
5.00 5.50 4.50 
5.67 4.67 5.00 
4.80 5.40 4.60 
.-'e-5.20 4.93 5.07 
5.50 5.20 5.00 
5.12 5.12 4.40 
. 4.87 4.67 4.27 
l~OO 4.oo 3.00 
2.00 2.50 2.50 
2.00 3.67 . 3.33 
3.00 3.40 3.40 
3.33 3.60 5.60 
3.10 · 3.40 3.60 
3.28 3.52 3.60 
3.27 3.27 3.13 
~:. 
COMMA/TOT.AL PERIOD 
BEG 
2.00 
2.38 
1.31 
·o.'96 
0.76 
· 0.70 
0.69 
o.64 
2.00 
2.00 
1.89 
' 1.33 
· 1.a~ 
l .. 2.5 
l_..10. 
1.09 
0.33 
0.50 '; 
(}..._.~5. 
0.83 
0.71 
· 0.67 
· 0.75 
0.77 
1-IN 2-IN 
0.29 0.33 J • 
0.38. 0.33 .. 
o.42 O .33 ,_ 
0.39 o.41 
o.46. o.48 
o.48 o:49 
o.46 _o.48 
o.47 0.51 · 
2.00 0.67 
J..57 1.13 . 
1.17 1.15 
1.35 1.05 
1.16 .. - i.oo 
l.o8 
]__.10 
1.00 
1.00 
vo .11, 
-l.10 
1.00 
0.79 
o. 7Y. 
0.79 
· o·. 70 
-· ..... 
r: • 
~.-
.·,~ 
"".!. 
- :. ~ 
~' .·.·- ' 
.. 
f.o4 l'.· . 
o·.92 
0.89 
1.67 
1.80 
,· 
l.10/ 
0.71 
0.75 ... 
0.80 
0.83 
· o·.65 
' 
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I .SAMPIE 'J SYLIABIES/100 WORDS TOT.FRR./100 WORDS COMMA/100 WORDS COMMA/TOTAL PERIODS '-' I ARTICLE - IENGTH : ~ J 
{j (WORDS) BEG 1-IN 2-IN BEG 1-IN 2-IN BEG 1-IN 2-IN BEG 1-IN 2-IN NO. 
·1 
;l . 
·, 
., 
-.1 4.oo 4.oo 6.oo 6.oo 8.00 .,, ]2 100 217.0 211.0 223.0 3.00 0.75 1.50. 1.33 -·: 
:j 200 212.0 220.0 216~5 4.50 5.50 7.00 4.50 7.00 5.00 1.00 1.27 0.71 .-·'It :-; . \ J 300 213.7 216.0 216.3· 5.33 6.oo 6.67 5.33 5.33 4.oo 1.00 0.89 0.60 j 
-, 500 213.8 ·. 214.6 215.8 6.oo 6.80 7.00. 4.20 4.80 4.20 ·0.70 0.71 0.60 ? . :, 
., 750 214.3 211.2 210.5 6.40 6.80 6.93 4.13 4.oo 3.73 o.65 0.59 o.54: -:-~ 
•; 1000 2o8.6 2o8.7 207.2 6.60 6.60 6.70 4.oo 4.60 4.30 0.61 0.10 o.64· ~ 
-.· 1250 2o6.6 202.2 202 .:~ 6.40 6.64 6.64 4.48 ·4.64 4.32 0.7~ 0.70 o.65 •-\ 
.. 6.27 6.33 6.33 4·.47 4.33 4.27 0.67 ;.'~ 1500 2o4.o ,201.8 201.2 0.71 o.68 
' ::: ' 
··! 
i 215.0 3 .oo ,.• 6.oo 5.00 · 1.00 2.00 1.67. -i l3' 100 203.0 199.0 ·3.00 3.00 a 3.00 . I J 
l 200 195.5 2o8.5 211.5 3.50 3.00 5.50 4.50 4.50 3.00 1.29 1.50 0.55 l, 
·1 
.l 300 2o4.3 207.3 207.3 3.00 . 4.33 6.67 4.67 4.00 4.33 1.55 0.92 0.65· :\ 
. :·~ 
203.4 205.6 201.8 4.20 6.oo 6.40 -3.60 d.86 0.83 ~ 0.81 ' 500 5.00 5.20 ;:} -~~ 
211. 7 . .;.~ 0 203.6 5.47 6.40 4.80 6.00 5.87 0.92 ·;~ 750 200.9 5.33 ·0.90 1.10 ;.:.; ~ •. 
~ 1000 2o8.3 209 .~4 2o6.9 5.50 6.40 1.00 5.50 .5.70 5.50 1.00 0.89 0.78 .. I !.:'i £ J250 2o6.o 206.4 205.2 6.o8 6.40 6.48 5.28 \5.28 5.36 0.87 0.83 0.83 I '< ~i': ~ 205.1 ·205.2 2o4.4 5.86 6.20 6.13 5.07 5.07 .5.07 o.86 0.82 -0~83' - :I ~; 
"' 
1500 ~ i y· i 3 i) 194.o ·187 .o · 4.·00 ' ! -.~ 14 100 177~0 ~.oo 2.00 2.00 2.00 1.00 1.00 2.00 0.50 . 
"'1 . 200 191.5 184.5 175.0 3.00 2.50 3.50 1.00 3.00 6.oo 0.33 1.20 1.71 ~ . ., 
189.7 178.7 178.7 3.00 3.00 4.00 2.67 5.67 5.67 ·o·.s9 1.89· 1.42 .- -~ 300 .'l ,} 
I & 500 183.0 183.6 183.8 4.00 4.40 4.60 ·4.8o 4.60 1.44 1.20 1.05 
. 3.20 
.. 750 186.0 ·185.3 182.9 4.oo 4.53 5.07 . 4.oo 4.53 4.53' 1.00 1.00 0.89 
,. 1000 185.0 182.9 180.8 4.60 5.00 5.50 4.10 4.60 4.50. 0.89 0.92 0.82· ~ 
1250 182.8 182.6 181 ~4". 5.o4 5.44 5.76 4.16 ,,, 4.64 4.56 0.83 0.85 0.79 
.1500 j.83.1 - 181.5 180.5 5.33 5.73 5.87 4.27 4.4ot 4.13 0.80 0.11 Oi.10 
' 
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APPENDIX III 
After some experimentation, the following method of taking data 
·' 
was decided upon as being most effici·ent. Start co~tiDfs words at 
,:.,, ... ,-····-·-·--
the beginning of the article. Mark the_ end of 100, · 200, 300, ••• 
- words. Also note the number of words at the end of the first :paragraph 
and the end of the second, paragraph. Fram the number of words at the 
end of the first paragraph, calculate the number of words from the 
be~nning or·the article that each sample of the series starting one 
paragraph .in ends. Do likewise with the number of words at the end of 
the second paragraph to calculate the ends of the samples in the series 
starting two paragraphs in. 
I a 
As an illustration, loo~ at the sample preljminary work sheet in 
this Append.ix (see below). The first paragraph ends at 216 words. 
From ~his, one can calculate that the 100 word sample of the one-
paragraph-in series ends at 316 words, the 200 word sample ends at 
416 -words, etc. Likewise, the samples in the two-paragraph-in series 
, 
end at 387, 487, 587, etc., since the second PB.!agraph ~ds at 287 
words. One can now arrange all of these numbers in sequence, and go 
"' 
. through the t~xt once, marking each one • Now go "'through the text once 
for ~ach different count to be ma.de and enter the ·cum11Jative total 
----·- ... 
. ' 
counts at each sample end marked on· the worksheet. · 
. 
T(? separate the three sample series,. one first simply copies over 
f~ . 
t~e values for the sampl~s in the beginning series onto the 'final work-
. sheet ( see below, following the prel:lroi.nary worksheet)-~ These are the 
I 
,i··,. 
r:. 
100, 200, 300, 500, etc. word samples-. T~ ~et the values for the one- ' . 
. 
··paragraph-in series of samples, it is necessary to subtract the count 
' (; 
. l . 
; . 
. • .'i 
- "• .. --- .. -- --~-· • ·•· - • ,-,,-• "'c - -• -•'•~·,·-- . .-•; .~', ·-·.·-.,·,i>-,· ~_..,, •,·.-"'~ .. -.-.•---·-••• -·-·•·-•·-·· ... • .. -- ~· ' --;· ~::' ,. •/,. 
,!;..-
.• "l .. 
·,. 
' 
' 
. ". 
·"''- :· 
· ... -
,. 
.. 
' ,/./' ... 
,., 
? - ' • 
;..· 
.I 
.., ' ' 
. . 
at the end of the first paragraph from the- count at the end of each. 
sa.m.ple. For example, at 216 words { the end of the first paragraph) , 
there is a total of 10 periods. At 316 ... words, the end of the 100 word 
semple of this series, there are 17 periods • The number of periods 
48 
for the 100 word sample of this series is 17-10 or 7 periods. Thi.i. 
value ·in then · entered in the appropriate place on the final worksheet. 
The same procedure is also followed for all values of the two-paragraph~ 
in series, subtracting the values of.the counts at the end of the second 
paragraph (287 words in the example) from the appropriate ·sample end. 
These data are aJ_l entered on the final workshee:t. 
It should be pointed out. that doing all of the subtractions is 
in fact shorter than doing multiple co'Wlts in the text. Indeed, the 
less done with the text directly, the ·easier the work will be. 
Copies of the final worksheets for all fourteen articles listed 
.. . 
in Table 3 of the text ·will be deposited with the copy of this thesis 
held by the Center for the Information Sciences at Lehigh University. 
·< ... \ 
• 
.\ 
~· --
• 
,· 
~: 
· .... 
,: . 
, I 
I 
I', . : . i 
~ 
I I j 
·, ..... _l/ 
. I 
I' 
,. I --
I ~··••,,- .,_ 
" .. , - :·-) . -
'·· 
' ·• " . . 
"·1' 
r\ 
. 
-- S~·LL 
·/ 
,oo j 3 3 (., - 1 \ 3 , 5" 'J..O~ 
;).OO I i Z \ 9 '-\ 17 \ '-\"\3 
l ! 
I 
1 
i 
: 
i 
--- : 
I 
CD' ~,<- l O I C) \ ~ l 7 I '1 tB ! 
~-----r-~~-~~~~--+----t---L---f-..-!----4-1._~--+-_;,.-------.----------
1,7 \ ~ I~ ~ \ O · ;l.. 1 ,ooa I 
----1~--t----,i-;--~~~~---+--t---1--~--=---~~-__,_I -=--~~.-· _ _.._f _ ..___. 
:\oo I I t. I C:. . J. \ "\ · .20 1 <. J1 
"3 IC.. (D l 7 ' J 7 · '2. \ J S- '.lo J.. . · I C 7~ 
i'jj7 i ~ ~o 2 3 \ ~ ;20 '2,). 1~7 I 
'11 i.. (}) ~ 3 21 .2 c.t - c ~o 2, s- "D 1>1 
'1S7 I j i 2<o ';2.C, 1.5" \ 7 -i.,S" 197 
S"C>O ! ~'5 :l L. ~7 7. . -;l.,S": 11031 
S" \ (. ICD I ?.. , d--7 ~ 7 7 ~, S' i /OG 1 
~'67 I · i "->c.t 3.;i. 'J.. 7 7> -ao 3 1;t.:., 7 · 
lH.. iCD; . ~ \ 3 i ::S \ \ <-t :l \ ·q,c, /tti) I 
l'>O j '1').. 3°J 3~ \ i _'1\ '-1,C:: /S3,. 
1s1 I t.; 3 '-\ o 3 :t. \ q ~, s- t7'17 
'11 -3~ \ ~ .1~ l, l,10 I 
l.\ i ~ is ; l C) -;l). G, ?-001: 
; lo3j' 1s-, S'l '-\0 ·· \ ll , b-01~if 
.l:u ,: 1 J C C , o t-f 6 ( \ 7 
t1J5o I , 'D C?.. 'i 7 · ! .. 7 
I:>. i7 c. i & 3 ~7 . i I \ 7 OS Ii 
t1c.c. Q) 7°1 · 1;2. JI 
1
: 13 ·· _7"2~ 7,c; · · b.:~t71 
ts"oo a o 7 3 ,- \ I \ 3 + 3_ l, i:; . IJ°\47 
lS-17 t>l 7'1 ,s·;i._ 1 I' ~c., 7.r; OIS" 
nu. ' . 91 i 3 5'7 l~ \ 8 33\7·! 
. 11'47 °\S- '?J 7 C I l . l i ;(i <B • ,;-- · 3t\($ j 
- . 
' . . PK L\ \NF\R'/ WO· \ZS\t\EE, 
'·. ' 
.- . 
\ 
l 
I 
! 
i -
f 
; 
! 
I 
i 
.I 
• ! 
. 
. 
\ 
' I . 
I 
I 
! 
I 
' I 
I 
-· l 
' 
' 
! 
0 t 
:2.. I 
--..... ,'l 
. . 
. . . I 
., 
. . . ! 
. ' t 
·' 
s I e e .. 
I 
I 
j 
... 
b~~ . 
«;ohti 
~ I• 
r i 
I _5 q l,1 I I I ( I _s j ~)1 
8~b 
. ,~~~ 
l&i~ 
l i : ' 
) 
i I 
·•. 
. 
' 
s·L 
..S'S. 
.5 
h 
z 
\ 
. .s. 
..... _ 
....................... 
·, 
h 
f-, 
-c 
~ 
\ . 
-. 
- . 
. -.. 
-, 
··"'; .. , 
·•. 
0 ·., 
b 
L 
.L 
. s 
\-, 
s 
~ g 1 I I $ · I - I -. ~ 
' i 
I 
' 
! 
' I i' 
I 
J 
I 
I I 
I 
I i 
I 
I ; 
1 I ~ 
I 
\ 
' 
' ( ; 
I• 
\ I ! j 
j 
I i 
b \.,i~ 
160~t 
1, 0 b \ i 
,'eih\ 
~ \ o I 
\ o i I 
~ & <i._ 
- i jO ~ I 
I 
I 
:Lh.la~ 
I 
: 0 ~ ,.,~ 
' I 
l f·oo?: 
! . I brs, 
· rs:01 
I I I 
l . 
I L· . I L I I 
! 
..s I _s ., I 
l ~' _s 
15 5 
I .s 'E h 
I 5 · 1 £_ 
> 'l £ 
I £ 
s·L ~~ 
I 
L !. e'e 
I 
~'e I 
' 
I 
I 
>'h ,~ 
>'~ 0~ 
f i ,.&~ ,1 Q 1 ?:: I 0~ t 
I 
-i 
I 
i 
' -,
, HS I ... .: 
I 
I 
I 
t £:hh. 
I Cl. o~ f 
1"1./...51 
\ 
.. ....:. 
~ ................. ,, , ..... ·"1·0··. s . . I .- . __ :_ 
.. . . 
' 
.,,,u.- •. -· "I & • 
l. 
1 
\ I 
' 1 
i I 
I ·i 
I 
' . J 
\ -:Lf 
>. <i:.. 
fj,~ s ~"'11 
. I 
{~I/I.,; •• J 
• 
.... ~,~ '"'II.vii •• 
' J l . J . !, .. ,., .... Y'"ll ......... '••lt' .. --....... ~ .... ,,._, •• ~• - , .• ~ '• ->•c "• ,, ,1 ' • '•,•,"'/~',';'-",;'1 ... ~~-... ~-:-'. ... ,,.,·,,ou• .. ·: .. • '::.'\~ ~· .. -:_:,•,: > ' 
I 
.o I 
b 
L 
5:, 
5 
~ 
~ 
I 
~l 
'1 OI 
b 
L-
h 
h 
I 
) 
I 
"' 
.. •. 
·< 
-..... 
·~,~~ 
··: ... 
. - :,.'i,,._ ·' I'. 
I Oh· \L bl. 
l' ( s: ' g,_s _s, 
-#· \ ~ l:. Lh "£5 
. I 61 ~~~ O\., 
-
. I . \ \ h C . Le· 
\ 
' 
°> I &\ 
. \ h 0\ ~,' 
", -- c \-, 
' I I I I 
. . \ I & C · I $_ L I \ g ·I 
. \ I -e£ I ~') b' r 
\ Lr:, OS '1.S 
\ 1-:, \ L£, \h 
I . 'e 1 ~e ~- \ £_ 
I $ Lt 6 \ 1 · 
- 5 1 I £. I 
-
~ L L 
l ' 1S <£.L o& .... 
\ L-h 'e_j . . i~ . 
I i£ b \., bs 
' 
~~ b c;: fh 
-\- Lr: ?t' it 
-
,~ ') \ 1 \ 
-
. b' i i4~-
-
' 
~ cz· 
' 
D ( 
- .. 500l . 3d 
I I I I 
l •" ' 
,,' 
_\ 
·.- -,,:-.1""~!:'-';-· .· ·1•.: r,--:. ,·•"':''·' ·~ ·· .,..\-..... ~·· ·•·;,·.·, .. , ·. :···-~·•!--.\, 1-r ._, ,_ .~":.,..,,,~_..,.., __ -,-·--·- ·•····· · 
-
.1 · 
., 
• ss . \ . .,... ... 
r~; ... 
Ill 
-.,... 
• 
- I 
o~·\. 0 -
. . 
OS'CI · ' . •. ~ 
.. 
,,·, . 
()001 
I I . l 
o.5( . 
. Ogf,- I 
I OOf 
t co~ · 
. 
I 
i OOl l ~~1 
I I 
I OOSl 
1 ose1 
ooo l I 
OSL l I i 
005i 
.1 
I oo[ 
OOc 1 
: ! 
ot I ! ('>I~) 
. I -r-' 
I 
l ' 
00Sl j 
O~it\ I 
0001 
I 
OJ,/_ 
o~ .I 
-I -
00£: _ 
t 
OO"t 1 
00 I I Ml~ l 
aidw\15 I~ 3 I . I 
I I .. 
I ~-I I 
i 
·'' 
ll 
'I, ' 'q !' . ; ~· ~ i2 
r· 
' ... _ ., 
-·· 
. 
r 
'-·· 
.. 
• I 
I' 
r.·\ 
. ·, 
~/· 
-· 
: ~ 
'"' 
l 
! 
r 
lp 
I 
. ~ . 
-r "-. '• 
r . ·; '.i' . ~· 
I f (·; /• i~; 
. . ~ 
. ,.. . ···-··~~--- .. ,L"-·-~·, ... -, ........ , ·-----.. -· 1,-;, 
Cf ) ;· 
~ 
..... , •...... ,:..:, 
4 • 
•' 11 
f 
NJltDflltA 
" ' 
51 
.. ,·1,·. > •• 
· BIBLIOGRAPHY 
In addition to works cited .. in this thesis, ~ther books a~d 
articles which are related to this subject are also included for the 
benefit anyone intere~ted in doi't1g further research. 
Arader, H.F., 11Sentence and Word Length in Scientific ·Writing," 
Journal £!. English Education$ XLVI {Mar~h, 1956), 560-562. 
Barber, C .L., "Some Measurable Characteristics of Modern Scientific 
P.rose" Gothenburg Studies 14, English Syntax and Philology, 1963. 
Baxendale, P.B., J.L. Bennet, and PoAoWo Lev1is, ~ Prospectus for.! 
Com.put.er Program to Investigate the J\.12J2lication .Qf. Statistical 
· Methodolog~ ~ Information Retrieval Problems, IBM Research Note 
(San Jose, February 22, 1962). 
~ Berelson, Bernard, .. _ Content Analysis in Cozr,,..rnunicati-on Research, Glencoe 
Free Press (1952). 
Bode:", D .P., "The adjective-verb quotient: a contribution to the 
psychology of language," Psycholos;ical Record, XXII (1940), 
310-343. 
Chall, Jeanne s., Readability: h.a, Appraisal of.Research and Awlication, 
Ohio University Press (Columbus, 1958) • · 
Dale, Edgar and Jeanne S. Chall, "A Formula for Predicting Readability," 
Educational Research Bulletin, XXVII (January 21, l948), 11-20,28. 
______ , "A Formula for Predicting Readability: Instructions," 
Educational Research Bulletin, XXVII {February 17, 1948), 37-54. 
Dale, Edgar and Ralph W. Tyler, "A Study of the Factors Influencing 
the Difficulty of Reading Materials for Adults of I,1mited Reading 
Ability," Library Q,uarterly,. IV (July, 1934), 384-412. 
Dolch, E.W., "Sampling of Reading Matter," Journal .Qf Ed. Research, 
XXII (October, 1930), 213~15. · 
Enkvist, ~ Nils Erik, "On Defining Style," Linguistics and Style, Oxford 
University Press (London, 1964). 
Flesch, Rudolf, The Art 2.f. Readable Writing, Harper and Bros.{New York, 
1949). 
______ , "E~timating the Comprehension Difficulty of Magazine 
Articles, 11 Journal of General Psychology;, XXVIII (January, 194 3), 
63-80. . 
.. 
,. 
··~ 
- \':' ··- . 
• .l 
. ,~ 
. : 
:/ 
._,. 
~~,.,.; ./:· ~- -, 
. 
_·, .·, 
... 
\ 
'' ._ :/-·, ,, ... - _ .. ,. . . - I ' .. , • '·: ·. 
'· 
• t .. ~- .•. : 
' \ 
... - ' I' 
52 · 
' 
Flesc_h, Rudolf, Marks 21: Readable Stile, Contribu_ tionp to Educationi 
No. 897, Teachers College, Columbia University (New York,.1943J. 
' 
------ , "Measuring the Level of Abstraction.;" Journal of APJ21ied. Psychology, ~V (Decemb.er, 1950), 384-390. 
.. Garvin, Paul L., 11Automatic Linguistic Analysis - A Heuristic Problem," 
International Conference .Q.!! Machine Translation of Languages and · A;pplieR Language ~nalysis (reprint) (Teddington,England, September, 1961). 
Gilinsky, Alberta S. , flHow Valid is the Flesch. Readability Formula?" (abst.), The American Psychologist, III (July, 1948), 261. 
Gray, William S. and Bernice E. Leary, l-Ihat .Mak.es ! Book Readable, 
University of Chicao Press (Chicago, 1935). 
Hayes, Patricia M., James J. Jenkins, and ¥radley J. Walker, "Reliability 
of the Flesch Readability Form12J as, 11 Journal .2f. ApPlied Pslcholog,y, 
XXXIV (February, 1950), 22-e6. 
Heilmann, Luigi, "Statistical Considerations and Semantic Content," 
· Proceedings of the Ninth International Congress o:f Linguist··s, 
Mouton & Co. (The Hague, 1964), 428-433. 
Herd.an, G., I.anS'J.!B,ge ~ Choice and Chance, Noordhoff (qroningen, 1956). 
_____ ., Type-Token Mathematics, Mouton & Co., (s'Gravenhage, 1960) •. 
\ 
Hieber, Caroline, Readability .Qf Medical Writing - Part 2, Unpublished 
Ms., ··Lehigh University (Bethlehem, 1965) . 
. ~ 
' 
Lewerenz, A.s., ''Measurement of the Difficulty of Reading Materials," 
Los Angeles M. Research Bull,~tin, VIII (March, 1929), 11-16. 
Lorge, Irving, The Lorge and Flesch Readability Fonnulae: A Correction," School and Society, LXVII (February 21, 1948), 141. 
--~--' "Predicting Readability," Teachers College ·Record, XLV {)larch, 1944) , 4o4-419. 
Miller, G.A. and E.B. Newman, "Tests of a Statistical Explanation of 
the Rank-Frequency Relation for Words in Written English," American ~ • .Qf Psychology., rm (1958), 209-218. · , 
Morriss, Elizabeth C. and Dorothy Holverson, "Idea Analysis Technique," 
Unpublished Ms., Teachers College, Columbia Univ. {New York, 1938). 
• \_JJ/1 National Conference on Research in English, Seventh Annual Research 
Bulletin, Scott, Foresman (_Chicago, 1940). 
Plath, Warren, "Survey;, of Mathematical Linguistics I," Language Data 
Processing, Harvard Sunnner School, The Computation Laboratory, 
Harvard University (Cambridge, 1964). 
-· 
. ,· ', \ 
.' .'~.,\;-_ <: ... '· ·_-.;, I'• 
. .. 
"' 
II ' 
\ ' i , 
I 
. p; 
·, 
..: 
. -~ 
' ·'ii. •. 
' ... 
. '\' 
. 
·' 
-} 53. 
...... 
.,. 
"' 
.I~ 
. ,. 
•, .1·' 
;-~ .. Resnick, A. , ."The Reliability of People in Selecting Sentences,'* 
. . . American Documentation, XII (April, 1961), · 141-143. · 
Riffaterre, M., "Criteria for Style Analysis," Word, XV (1959), 154-174. 
Smith, N.B., "Patterns of Writing 1n Different Subject Areas," Journal 
.Q! Reading, VIII (October, 1964), 31-37. 
Spencer, John and Michael J. Gregory, "An Approach to the Study of Style,'' 
~nguistics and Style, Oxford. UI:l.i v1 tz-ess (London, 1964) • 
Trnka, B., nA Tentative Bibliography .. [of writings on language statistics], 
International Perm.anent Commjttee of Linguists, Spectrum Publishers 
(Utrecht, 1950). . · 
" Williams, C.B., .f'A Note on the Statistical Analysis of Sentence Length 
as a Criterion of Literary Style," Biometrika, XXXI (1940), 356-361. 
Winter, Werner, 11Styies as Dialects, 11 Proceedings of the Ninth International 
Con~ess .Q.f Lingui~ts, Mouton & Co. (The Hague, 1964), 324-330. 
Yule>G. Udny, non Sentence-Length as a Statistical Characteristic of' 
Style in Prose ••• ," Biometrika, XXX (1939), 363-390 •. 
, The Statistical Stud.I of Literary: Vocabill!!,ry, Cambridge · 
Univ. Press (Cambridge, 1944) • 
Zipf, G .K. , Human Behavior and the Principle 2! Least Effort, Addison-
~esley (Reading, Mass., 1949). 
, 
1935). 
I· 
r 
The Psychobiolo& 2f. language, .Houghton-Mifflin (Boston, 
r· 
... 
- •"":. 
' \· 
,. 
. ·,: 
l.'1. 
" ' 
.! 
. '". 
f 
•,; ' o •' ,~--- I' 
<···'··. 
~-,1:, 
I f~t-... 
1:1 
-:;,,•1· 1t1,;. 
:~J~.;·;,, 
~-/;,; 
t· 
,,. 
,·, 
• 
"· 
. 
.• 
I i 
I• 
... 
: •. ·.] 'I' 
I 
·\ 
..... 
I ',· 
VITA · :v· 
r" 
I I t 
• ... r_.... 
"~ •I .. 
J.: .. 
": . ...
Wayne Boris Powell was born . S~pt·em.ber 1,. 1942 in. ':Cleveland, 
Ohio.. His parents are Boris and Elizabeth Powell • 
He attended the Cleveland Public School System through ·high 
school. He gradua.ted from Case Institute of Technology in June, 
1964 with the degree Bachelor of Science in Chemistry. He was 
.. 
c. Kemble Baldwin Fellow at Lehigh University for the 1964-1965 
academic ye~. 
,· 
.. 
·..:· 
I i 
• I, 
'lo)• •• : 
.. "'. ·· ..... 
:, 
..... 
" 
. ' 
L 
.•. 
.r,1G .. 
